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SEQUENCE LISTING 
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<151> 2006-03-04 
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<160> 20 
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<210> 1 

<211> 572 

<212> DNA 

<213> Bacillus sp. KSM-S237 



<400> 1 

gatttgccga tgcaacaggc 


ttatatttag 


aggaaatttc 


tttttaaatt 


gaatacggaa 


60 


taaaatcagg 


taaacaggtc 


ctgattttat 


ttttttgagt 


tttttagaga 


actgaagatt 


120 


gaaataaaag 


tagaagacaa 


aggacataag 


aaaattgcat 


tagttttaat 


tatagaaaac 


180 


gcctttttat 


aattatttat 


acctagaacg 


aaaatactgt 


ttcgaaagcg 


gtttactata 


240 


aaaccttata 


ttccggctct 


tttttaaaac 


agggggtaaa 


aattcactct 


agtattctaa 


300 


tttcaacatg 


ctataataaa 


tttgtaagac 


gcaatatgca 


tctctttttt 


tacgatatat 


360 


gtaagcggtt 


aaccttgtgc 


tatatgccga 


tttaggaagg 


ggggtagatt 


gagtcaagta 


420 


gtaataatat 


agataactta 


taagttgttg 


agaagcagga 


gagcatctgg 


gttactcaca 


480 


agttttttta 


aaactttaac 


gaaagcactt 


tcggtaatgc 


ttatgaattt 


agctatttga 


540 


ttcaattact 


ttaaaaatat 


ttaggaggta 


at 






572 


<210> 2 
<211> 609 
<212> DNA 

<213> Bacillus sp. KSM-64 










<400> 2 
agtacttacc 


attttagagt 


caaaagatag 


aagccaagca 


ggatttgccg 


atgcaaccgg 


60 


cttatattta 


gagggaattt 


ctttttaaat 


tgaatacgga 


ataaaatcag 


gtaaacaggt 


120 


cctgatttta 


tttttttgaa 


tttttttgag 


aactaaagat 


tgaaatagaa 


gtagaagaca 


180 


acggacataa 


gaaaattgta 


ttagttttaa 


ttatagaaaa 
Page 


cgcttttcta 
1 


taattattta 


240 
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tacctagaac 


gaaaatactg 


tttcgaaagc 


ggtttactat 


aaaaccttat 


attccggctc 


300 


tttttttaaa 


cagggggtga 


aaattcactc 


tagtattcta 


atttcaacat 


gctataataa 


360 


atttgtaaga 


cgcaatatac 


atcttttttt 


tatgatattt 


gtaagcggtt 


aaccttgtgc 


420 


tatatgccga 


tttaggaagg 


gggtagattg 


agtcaagtag 


tcataattta 


gataacttat 


480 


aagttgttga 


gaagcaggag 


agaatctggg 


ttactcacaa 


gttttttaaa 


acattatcga 


540 


aagcactttc 


ggttatgctt 


atgaatttag 


ctatttgatt 


caattacttt 


aataatttta 


600 


ggaggtaat 












609 



<210> 3 

<211> 3149 

<212> DNA 

<213> Bacillus sp. KSM-S237 

<400> 3 



yd L L lyLLya 


f nraaranor 


tta tatttao 


aaaaaatttc 


tttttaaatt 


gaatacggaa 


60 


Ldaaa LLayy 


i.ciciciv.c*y y *- v_ 


rtaattttat 


ttttttaaat 


tttttagaga 


actgaagatt 


120 


yclciclLclcla.ciy 


Layaayav.aa 




aaaattacat 


tagttttaat 


tatagaaaac 


180 


ytLLLLL La L 


aattattt3t 
aa l c a l. i. i_ci u 


ctv_v- »_ a y a a. v- y 


aaaatactat 


ttcgaaagcg 


gtttactata 


240 


aad.Lv. L i-d Let. 


ttrrnartrt 


tttttaaaac 


agggggtaaa 


aattcactct 


agtattctaa 


300 


LLILddLa Ly 


i»- t_ a k.<X€X taaa 


tttataaaar 

i_ i~ i-y LCiciyuv. 


acaatataca 


tctctttttt 


tacgatatat 


360 


gtaagcggtt 


aaccttgtgc 


tatatgccga 


tttaggaagg 


ggggtagatt 


gagtcaagta 


420 


gtaataatat 


agataactta 


taagttgttg 


agaagcagga 


gagcatctgg 


gttactcaca 


480 


agttttttta 


aaactttaac 


gaaagcactt 


teggtaatge 


ttatgaattt 


agctatttga 


540 


ttcaattact 


ttaaaaatat 


ttaggaggta 


atatgtgtta 


agaaagaaaa 


caaagcagtt 


600 


gatttcttcc 


attcttattt 


tagttttact 


tctatcttta 


tttccggcag 


ctcttgcagc 


660 


agaaggaaac 


actcgtgaag 


acaattttaa 


acatttatta 


ggtaatgaca 


atgttaaacg 


720 


cccttctgag 


getggegcat 


tacaattaca 


agaagtcgat 


ggacaaatga 


cattagtaga 


780 


tcaacatgga 


gaaaaaattc 


aattacgtgg 


aatgagtaca 


caeggattae 


agtggtttcc 


840 


tgagatcttg 


aatgataacg 


catacaaagc 


tctttctaac 


gattgggatt 


ccaatatgat 


900 


tegtcttget 


atgtatgtag 


gtgaaaatgg 


gtaegctaca 


aaccctgagt 


taatcaaaca 


960 


aagagtgatt 


gatggaattg 


agttagcgat 


tgaaaatgac 


atgtatgtta 


ttgttgactg 


1020 


gcatgttcat 


gcgccaggtg 


atcctagaga 


tcctgtttat 


geaggtgeta 


aagatttctt 


1080 


tagagaaatt 


gcagctttat 


accctaataa 


tccacacatt 


atttatgagt 


tagegaatga 


1140 


gecgagtagt 


aataataatg 


gtggagcagg 


gattccgaat 


aacgaagaag 


gttggaaagc 


1200 


ggtaaaagaa 


tatgetgate 


caattgtaga 


aatgttacgt 
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aaaagcggta 
2 


atgcagatga 


1260 
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caacattatc 


attgttggta 


gtccaaactg 


gagtcagcgt 


ccggacttag 


cagctgataa 


1320 


tccaattgat 


gatcaccata 


caatgtatac 


tgttcacttc 


tacactggtt 


cacatgctgc 


1380 


ttcaactgaa 


agctatccgt 


ctgaaactcc 


taactctgaa 


agaggaaacg 


taatgagtaa 


1440 


cactcgttat 


gcgttagaaa 


acggagtagc 


ggtatttgca 


acagagtggg 


gaacgagtca 


1500 


agctagtgga 


gacggtggtc 


cttactttga 


tgaagcagat 


gtatggattg 


aatttttaaa 


1560 


tgaaaacaac 


attagctggg 


ctaactggtc 


tttaacgaat 


aaaaatgaag 


tatctggtgc 


1620 


atttacacca 


ttcgagttag 


gtaagtctaa 


cgcaaccaat 


cttgacccag 


gtccagatca 


1680 


tgtgtgggca 


ccagaagaat 


taagtctttc 


tggagaatat 


gtacgtgctc 


gtattaaagg 


1740 


tgtgaactat 


gagccaatcg 


accgtacaaa 


atacacgaaa 


gtactttggg 


actttaatga 


1800 


tggaacgaag 


caaggatttg 


gagtgaattc 


ggattctcca 


aataaagaac 


ttattgcagt 


1860 


tgataatgaa 


aacaacactt 


tgaaagtttc 


gggattagat 


gtaagtaacg 


atgtttcaga 


1920 


tggcaacttc 


tgggctaatg 


ctcgtctttc 


tgccaacggt 


tggggaaaaa 


gtgttgatat 


1980 


tttaggtgct 


gagaagctta 


caatggatgt 


tattgttgat 


gaaccaacga 


cggtagctat 


2040 


tgcggcgatt 


ccacaaagta 


gtaaaagtgg 


atgggcaaat 


ccagagcgtg 


ctgttcgagt 


2100 


gaacgcggaa 


gattttgtcc 


agcaaacgga 


cggtaagtat 


aaagctggat 


taacaattac 


2160 


aggagaagat 


gctcctaacc 


taaaaaatat 


cgcttttcat 


gaagaagata 


acaatatgaa 


2220 


caacatcatt 


ctgttcgtgg 


gaactgatgc 


agctgacgtt 


atttacttag 


ataacattaa 


2280 


agtaattgga 


acagaagttg 


aaattccagt 


tgttcatgat 


ccaaaaggag 


aagctgttct 


2340 


tccttctgtt 


tttgaagacg 


gtacacgtca 


aggttgggac 


tgggctggag 


agtctggtgt 


2400 


gaaaacagct 


ttaacaattg 


aagaagcaaa 


cggttctaac 


gcgttatcat 


gggaatttgg 


2460 


atatccagaa 


gtaaaaccta 


gtgataactg 


ggcaacagct 


ccacgtttag 


atttctggaa 


2520 


atctgacttg 


gttcgcggtg 


agaatgatta 


tgtagctttt 


gatttctatc 


tagatccagt 


2580 


tcgtgcaaca 


gaaggcgcaa 


tgaatatcaa 


tttagtattc 


cagccaccta 


ctaacgggta 


2640 


ttgggtacaa 


gcaccaaaaa 


cgtatacgat 


taactttgat 


gaattagagg 


aagcgaatca 


2700 


agtaaatggt 


ttatatcact 


atgaagtgaa 


aattaacgta 


agagatatta 


caaacattca 


2760 


agatgacacg 


ttactacgta 


acatgatgat 


catttttgca 


gatgtagaaa 


gtgactttgc 


2820 


agggagagtc 


tttgtagata 


atgttcgttt 


tgagggggct 


gctactactg 


agccggttga 


2880 


accagagcca 


gttgatcctg 


gcgaagagac 


gccacctgtc 


gatgagaagg 


aagcgaaaaa 


2940 


agaacaaaaa 


gaagcagaga 


aagaagagaa 


agaagcagta 


aaagaagaaa 


agaaagaagc 


3000 


taaagaagaa 


aagaaagcag 


tcaaaaatga 


ggctaagaaa 


aaataatcta 


ttaaactagt 


3060 


tatagggtta 


tctaaaggtc 


tgatgtagat 


cttttagata 


acctttttct 


tgcataactg 


3120 


gacacagagt 


tgttattaaa 


gaaagtaag 
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<210> 4 
<211> 795 
<212> PRT 

<213> Bacillus sp. KSM-S237 
<400> 4 

Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn 
1 5 10 " 15 

Asp Asn val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu 
20 25 " 30 

val Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys lie Gin 
35 40 45 

Leu Arg Gly Net Ser Thr His Gly Leu Gin Trp Phe Pro Glu lie Leu 
50 55 ' 60 

Asn Asp Asn Ala Tyr Lys Ala Leu Ser Asn Asp Trp Asp Ser Asn Met 
65 70 75 80 

lie Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Thr Asn Pro 
85 90 " 95 

Glu Leu lie Lys Gin Arg val lie Asp Gly lie Glu Leu Ala lie Glu 
100 105 110 

Asn Asp Met Tyr val lie val Asp Trp His val His Ala Pro Gly Asp 
115 120 125 

pro Arg Asp Pro val Tyr Ala Gly Ala Lys Asp Phe Phe Arg Glu lie 
130 ' 135 ' 140 

Ala Ala Leu Tvr Pro Asn Asn Pro Hi s lie lie Tyr Glu Leu Ala Asn 
145 150 155 160 

Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly lie Pro Asn Asn Glu 
165 170 175 

Glu Gly Trp Lys Ala Val Lys Glu Tyr Ala Asp Pro lie val Glu Met 
180 185 190 

Leu Arg Lys ser Gly Asn Ala Asp Asp Asn lie lie lie val Gly Ser 
195 200 205 

pro Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro lie Asp 
210 215 220 
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Asp His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala 
225 230 235 240 

Ala Ser Thr Glu Ser Tyr Pro Ser Glu Thr Pro Asn Ser Glu Arg Gly 
245 250 255 

Asn val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly val Ala val 
260 265 270 

Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala Ser Gly Asp Gly Gly Pro 
275 " 280 285 

Tyr Phe Asp Glu Ala Asp Val Trp lie Glu Phe Leu Asn Glu Asn Asn 
290 295 300 

lie Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu val Ser Gly 
305 310 315 320 

Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Asn Leu Asp 
325 330 335 

Pro Gly Pro Asp His Val Trp Ala Pro Glu Glu Leu Ser Leu Ser Gly 
340 345 350 

Glu Tyr val Arg Ala Arg lie Lys Gly val Asn Tyr Glu Pro lie Asp 
355 " 360 365 

Arq Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys 
370 375 380 

Gin Gly Phe Gly val Asn Ser Asp Ser Pro Asn Lys Glu Leu lie Ala 
385 390 395 400 

val Asp Asn Glu Asn Asn Thr Leu Lys Val Ser Gly Leu Asp Val Ser 
405 410 415 

Asn Asp val Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu Ser Ala 
420 425 430 

Asn Gly Trp Gly Lys Ser val Asp lie Leu Gly Ala Glu Lys Leu Thr 
435 440 " 445 

Met Asp Val lie Val Asp Glu Pro Thr Thr Val Ala He Ala Ala He 
450 455 460 

Pro Gin ser Ser Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala Val Arg 
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465 470 475 480 

val Asn Ala Glu Asp Phe Val Gin Gin Thr Asp Gly Lys Tyr Lys Ala 
485 490 495 

Glv Leu Thr lie Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn lie Ala 
500 505 510 

Phe His Glu Glu Asp Asn Asn Met Asn Asn He lie Leu Phe Val Gly 
515 520 525 

Thr Asp Ala Ala Asp val lie Tyr Leu Asp Asn lie Lys val He Gly 
530 535 540 

Thr Glu Val Glu lie Pro val Val His Asp Pro Lys Gly Glu Ala Val 
545 550 555 560 

Leu Pro Ser val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala 
565 570 575 

Glv Glu ser Gly val Lys Thr Ala Leu Thr lie Glu Glu Ala Asn Gly 
580 585 590 

ser Asn Ala Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser 
595 600 605 

Asp Asn Trp Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys ser Asp Leu 
610 615 " 620 

val Arq Gly Glu Asn Asp Tyr Val Ala Phe Asp Phe Tyr Leu Asp Pro 
625 630 635 640 

val Arq Ala Thr Glu Gly Ala Met Asn lie Asn Leu Val Phe Gin Pro 
645 650 655 

Pro Thr Asn Gly Tyr Trp val Gin Ala Pro Lys Thr Tyr Thr lie Asn 
660 665 670 

Phe Asp Glu Leu Glu Glu Ala Asn Gin val Asn Gly Leu Tyr His Tyr 
675 680 685 

Glu Val Lys lie Asn Val Arg Asp lie Thr Asn lie Gin Asp Asp Thr 
690 695 700 

Leu Leu Arg Asn Met Met lie lie Phe Ala Asp val Glu Ser Asp Phe 
705 710 715 720 

Page 6 



295199US0PCT.ST25.txt 
Ala Gly Arg val Phe val Asp Asn val Arg Phe Glu Gly Ala Ala Thr 
725 730 735 

Thr Glu Pro val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro 
740 745 750 

Pro Val Asp Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys 
755 760 765 

Glu Glu Lys Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu 
770 775 780 

Lys Lys Ala val Lys Asn Glu Ala Lys Lys Lys 
785 790 795 

<210> 5 

<211> 3332 

<212> DNA 

<213> Bacillus sp. KSM-64 



<400> 5 
agtacttacc 


attttagagt 


caaaagatag 


aagccaagca 


ggatttgccg 


atgcaaccgg 


bu 


cttatattta 


gagggaattt 


ctttttaaat 


tgaatacgga 


ataaaatcag 


gtaaacaggt 


120 


cctgatttta 


tttttttgaa 


tttttttgag 


aactaaagat 


tgaaatagaa 


gtagaagaca 


180 


acggacataa 


gaaaattgta 


ttagttttaa 


ttatagaaaa 


cgcttttcta 


taattattta 


240 


tacctagaac 


gaaaatactg 


tttcgaaagc 


ggtttactat 


aaaaccttat 


attccggctc 


300 


tttttttaaa 


cagggggtga 


aaattcactc 


tagtattcta 


atttcaacat 


gctataataa 


360 


atttgtaaga 


cgcaatatac 


atcttttttt 


tatgatattt 


gtaagcggtt 


aaccttgtgc 


420 


tatatgccga 


tttaggaagg 


gggtagattg 


agtcaagtag 


tcataattta 


gataacttat 


480 


aagttgttga 


gaagcaggag 


agaatctggg 


ttactcacaa 


gttttttaaa 


acattatcga 


540 


aagcactttc 


ggttatgctt 


atgaatttag 


ctatttgatt 


caattacttt 


aataatttta 


600 


ggaggtaata 


tgatgttaag 


aaagaaaaca 


aagcagttga 


tttcttccat 


tcttatttta 


660 


gttttacttc 


tatctttatt 


tccgacagct 


cttgcagcag 


aaggaaacac 


tcgtgaagac 


720 


aattttaaac 


atttattagg 


taatgacaat 


gttaaacgcc 


cttctgaggc 


tggcgcatta 


780 


caattacaag 


aagtcgatgg 


acaaatgaca 


ttagtagatc 


aacatggaga 


aaaaattcaa 


840 


ttacgtggaa 


tgagtacaca 


cggattacaa 


tggtttcctg 


agatcttgaa 


tgataacgca 


900 


tacaaagctc 


ttgctaacga 


ttgggaatca 


aatatgattc 


gtctagctat 


gtatgtcggt 


960 


gaaaatggct 


atgcttcaaa 


tccagagtta 


attaaaagca 


gagtcattaa 


aggaatagat 


1020 


cttgctattg 


aaaatgacat 


gtatgtcatc 


gttgattggc 


atgtacatgc 


acctggtgat 


1080 


cctagagatc 


ccgtttacgc 


tggagcagaa 


gatttcttta 
Page 


gagatattgc 
7 


agcattatat 
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Lt LddLad Li_ 


L-dL-ai-a L LCI L 


l lu Lyay l La 


arnaataaar 

yLyaaLyayL 


caaatzaatiaa 


caaxaaxggti 


1200 


ggagc Lgyya 


L l v-L.aaa Laa 


tnaaaaaoat 

Lynuyuuyy t- 


taaaatacaa 
i -yy atiL y x -yy 


taaaagaata 


cgctgatcca 


1260 


a. L Ly Ldydaa 


Ly l Lav-y tya 


tanrnnnaar 

Lay vyyyaav. 


acaaataaca 

\A V- CL %rf C4. 3w L-j £_-L V- 


atattatcat 


"tataaataat 

*-y ^-**y 4 - 


1320 


L-i-aaaL. Ly yd 


y l i-ay i-y l l. l. 


tnarttacira 

tyaL l my vu 


actaataatc 


caattaataa 


tcaccataca 


1380 


digidLdLLy 


ttrarttrta 

L LLdL L Li- La. 


rartnnttra 

l. a l. Lyy l LL.a 


v-a LyL tyL l. l. 


caactoaaaa 


ctatccacct 


1440 


ydddCLCLId 


dL Li- Lydday 


annaaarnta 


ataantaaca 

a Lyay Laa^,a 


rtcat:l:a*tac 


gtixagaaaac 


1500 


ggagxagcay 


La. L L Lyiaai 


ayay Lyyyya 


actaaccaaa 


caaataaaaa 

fiA 9-4. W L4 4-^. 


tggtggtcct 


1560 


LdCLi Lyd Ly 


ady Laya t- y l 


a Lyya l i_y dy 


tttttaaata 

<s- «— w. V. WIAU. S». y 


aaaacaacat 


taactaaact 


1620 


ddt tyy Li- L L 


LaaL.yaaLaa 


aaa tyaay l. a 


"tctaatacat: 

t> n- v. y y *- y v. tA *» 


ttacaccatit: 


cgagttaggt 


1680 


ddy Li- LddLy 


LaaLaay l%~ l 


LyaLLLay y -w; 


ccaaaccaaa 


tataaatacc 


agaagagtta 


1740 


ay LLLLLLLy 


yayaa La Ly l 


a rntnrtrnt 

a,L.y Lyv i_\_y l 


a l taaayy t_ y 


taaac tatiaa 


gccaatcgac 


1800 


v_.y LdLdddd L 


dLdLydaay l 


art tf nnnar 

dL, l l Lyyyau 


tttaataata 

t_ l i. aa v. y a l. y 


aaacaaaaca 


aaaatittaaa 

yy y y 


1860 


g xgaaxggag 


a l Li- Li-i-ciy l 


tnaanatnf a 
lyaaya l y La 


y l La l tyaya 


atoaaacaaa 

a Lyauy\»yyy 


ca ctttaaaa 

y uwmww 


1920 


CLL ICdyydL 


Lay a tyLaay 


l a a l y a Ly l l 


trtaaaaata 

il lyuayy i_ a. 


attiactiaaac 


taatgctcgt 


1980 


CI LLLLyLLy 


acyy l Lyyyy 


aaaaantntt 

aaaaay Ly l l 


aatattttaa 


atactaaaaa 


acttactaxg 


2040 


ydiy tydi Ly 


tt natnanrr 

L Lyd Lyayii 


narrarnnta 

yaLvOLyy La 


tcaattacta 

L >— aa Ly v, *-y 


caattccaca 


agggecatea 


2100 


yLtdd l Lyyy 


l Laa ll. t-aaa 


"feat a cast" *t 

i_ l. y uy^uu i_ i_ 


aaaattaaac 


caactaattt 


cgtaccgtta 


2160 


yydydiddy l 


L laaayLyya 


a i_ %_ aa v- s_ a a 


acttcaocta 

tA \_ v- v> v. ^y *— y 


actctccatc 


gttagaagct 


2220 


axxgcgaxgc 


a Ly L lydada 


taaraaratr 
LaaL»aaL.a ll 


aaL.aaL.a L\-a 


ttctttttat 

t.*-\-»-.t.t.t_t_ y t. 


aaaaactaaa 


2280 


ggxgcxgaxg 


1~ 1~ 7k t* r 1 - 3 1* t* t* 

L la Li- LCI L 1. L 


anataaratt 

aya l aav-a l l 


aaaat"aat"*ta 

uauy ti t.4. >_ *~ y 


gaacagaagt 


tgaaattcca 


2340 


y ity iLLdLy 


a. LL_L.aaaayy 


aaaaactatt 

uyuuy v- &- y *_ t. 


cttccttcta 


t"t"ttt:gaaga 


eggtacaegt 


2400 


caaggxxggg 


dL Ly yy l. Lyy 


anantrtnnt 

ayay ll. Lyy «- 


atoaaaacaa 


ctttaacaat: 


tgaagaagca 


2460 


ddLyy L Li- La 


d. i-y i-y l La ll. 


Plt*Onfl3Pl1~1"1" 
ex 4- y y ^ c* l l i. 


aGatacccaa 


aagtzaaaacc 


"tagtgataac 


2520 


Irifinra 3 ran 

Ly y y LddLdy 


rtrrarnttt 
l. LLLai.y l l l 


anatttrtno 

aya l l ll. Lyy 


aaatctaact 


tGQttCaCQQ 


tgaaaatigat 


2580 


Idly LddLL L 


ttnatttrta 
LLyaLLH.ua 


trtanatrra 

ll l ay a lllu 


ottrataraa 

y v> t. v. y i.y v. uu 


caaaaaacac 


aatgaatatc 


2640 


ad L L Lay La. L 


LL.L.ayv.v.atv, 


tartaaraaa 

i_ a \_ *- a a v» y y y 


tattaaaliac 


aagcaccaaa 


aacgtiatiacg 


2700 


a L Lddt L L Ly 


a Lyaa l taya 


nnaanraaat 

yyaayLyaa l 


caaataaato 

V- 1* t* y v. u.u.u. v. y 


gtttatatca 


etiatgaagtg 


2760 


aaaattaacg 


taagagatat 


tacaaacatt 


caagatgaca 


cgttactacg 


taacatgatg 


t 0 1 r\ 


atcatttttg 


cagatgtaga 


aagtgacttt 


gcagggagag 


tctttgtaga 


taatgttcgt 


2880 


tttgaggggg 


ctgctactac 


tgagccggtt 


gaaccagagc 


cagttgatcc 


tggegaagag 


2940 


acgccgcctg 


tcgatgagaa 


ggaagcgaaa 


aaagaacaaa 


aagaagcaga 


gaaagaagag 


3000 








Page 
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aaagaagcag taaaagaaga aaagaaagaa gctaaagaag aaaagaaagc aatcaaaaat 3060 

gaggctacga aaaaataatc taataaacta gttatagggt tatctaaagg tctgatgcag 3120 

atcttttaga taaccttttt ttgcataact ggacatagaa tggttattaa agaaagcaag 3180 

gtgtttatac gatattaaaa aggtagcgat tttaaattga aacctttaat aatgtcttgt 3240 

gatagaatga tgaagtaatt taagaggggg aaacgaagtg aaaacggaaa tttctagtag 3300 

aagaaaaaca gaccaagaaa tactgcaagc tt 3332 

<210> 6 

<211> 793 

<212> PRT 

<213> Baccillus sp. KSM-64 

<400> 6 

Ala Glu Gly Asn Thr Arg G~lu Asp Asn Phe Lys His Leu Leu Gly Asn 
1 5 ~ 10 " 15 

Asp Asn val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu 
20 25 30 

val Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys lie Gin 
35 40 45 

Leu Arq Gly Met Ser Thr Hi s Gly Leu Gin Trp Phe Pro Glu lie Leu 
50 55 60 

Asn Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met 
65 70 75 80 

lie Arg Leu Ala Met Tyr val Gly Glu Asn Gly Tyr Ala Ser Asn Pro 
85 90 95 

Glu Leu lie Lys Ser Arg val lie Lys Gly lie Asp Leu Ala lie Glu 
100 ~ 105 110 

Asn Asp Met Tyr val lie val Asp Trp His val His Ala Pro Gly Asp 
115 120 125 

Pro Arq Asp Pro val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp lie 
130 135 140 

Ala Ala Leu Tyr pro Asn Asn Pro His lie lie Tyr Glu Leu Ala Asn 
145 150 155 160 

Glu Pro ser ser Asn Asn Asn Gly Gly Ala Gly lie Pro Asn Asn Glu 
165 170 175 
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Glu Gly Trp Asn Ala val Lys Glu Tyr Ala Asp Pro lie val Glu Met 
180 185 190 

Leu Arg Asp Ser Gly Asn Ala Asp Asp Asn lie lie lie Val Gly Ser 
195 200 205 

pro Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro lie Asp 
210 215 220 

Asp His His Thr Net Tyr Thr val His Phe Tyr Thr Gly Ser His Ala 
225 230 235 240 

Ala ser Thr Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly 
245 250 255 

Asn Val Net Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val 
260 265 270 

phe Ala Thr Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro 
275 280 285 

Tyr Phe Asp Glu Ala Asp val Trp lie Glu Phe Leu Asn Glu Asn Asn 
290 295 300 

lie Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu val Ser Gly 
305 310 315 320 

Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp 
325 330 335 

pro Gly Pro Asp Gin Val Trp val Pro Glu Glu Leu Ser Leu Ser Gly 
340 345 350 

Glu Tyr val Arg Ala Arg lie Lys Gly val Asn Tyr Glu Pro lie Asp 
355 ~ 360 365 

Arg Thr Lys Tyr Thr Lys val Leu Trp Asp Phe Asn Asp Gly Thr Lys 
^ 370 375 380 

Gin Gly Phe Gly Val Asn Gly Asp Ser Pro val Glu Asp Val val lie 
385 390 395 400 

Glu Asn Glu Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn 
405 410 415 

Asp val Ser Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp 
420 425 430 
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Gly Trp Gly Lys Ser val Asp lie Leu Gly Ala Glu Lys Leu Thr Met 
435 440 * 445 

Asp val lie val Asp Glu Pro Thr Thr val Ser lie Ala Ala lie Pro 
450 455 460 

Gin Gly Pro ser Ala Asn Trp Val Asn Pro Asn Arg Ala lie Lys Val 
465 470 475 480 

Glu pro Thr Asn Phe val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu 
485 490 495 

Thr lie Thr ser Ala Asp ser Pro Ser Leu Glu Ala lie Ala Net His 
500 505 510 

Ala Glu Asn Asn Asn lie Asn Asn lie lie Leu Phe val Gly Thr Glu 
515 520 525 

Gly Ala Asp val lie Tyr Leu Asp Asn lie Lys Val lie Gly Thr Glu 
530 535 540 

val Glu lie Pro val val His Asp Pro Lys Gly Glu Ala Val Leu Pro 
545 550 555 560 

Ser val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu 
565 570 575 

Ser Gly val Lys Thr Ala Leu Thr lie Glu Glu Ala Asn Gly Ser Asn 
580 585 590 

Ala Leu Ser Trp Glu Phe Gly Tyr Pro Glu val Lys Pro Ser Asp Asn 
595 600 605 

Trp Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg 
610 615 620 

Gly Glu Asn Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro val Arg 
625 630 635 640 

Ala Thr Glu Gly Ala Met Asn lie Asn Leu val Phe Gin Pro Pro Thr 
645 650 655 

Asn Gly Tyr Trp val Gin Ala Pro Lys Thr Tyr Thr lie Asn Phe Asp 
660 665 670 

Glu Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu val 
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675 680 685 

Lys lie Asn val Arg Asp lie Thr Asn lie Gin Asp Asp Thr Leu Leu 
690 695 700 

Arq Asn Met Net lie lie Phe Ala Asp val Glu Ser Asp Phe Ala Gly 
705 710 715 720 

Arq Val Phe Val Asp Asn val Arg Phe Glu Gly Ala Ala Thr Thr Glu 
725 " 730 ' 735 

Pro val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro val 
740 745 ' 750 

Asp Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu 
755 760 765 

Lys Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys 
770 775 780 

Ala lie Lys Asn Glu Ala Thr Lys Lys 
785 790 

<210> 7 
<211> 572 
<212> DNA 

<213> Bacillus sp. KSM-S237 
<400> 7 

gatttgccga tgcaacaggc ttatatttag aggaaatttc tttttaaatt gaatacggaa 60 

taaaatcagg taaacaggtc ctgattttat ttttttgagt tttttagaga actgaagatt 120 

gaaataaaag tagaagacaa aggacataag aaaattgcat tagttttaat tatagaaaac 180 

gcctttttat aattatttat acctagaacg aaaatactgt ttcgaaagcg gtttactata 240 

aaaccttata ttccggctct tttttaaaac agggggtaaa aattcactct agtattctaa 300 

tttcaacatg ctataataaa tttgtaagac gcaatatgca tctctttttt tacgatatat 360 

gtaagcggtt aaccttgtgc tatatgccga tttaggaagg ggggtagaat atttcaagta 420 

gtaataacat acaatactta taagttgttg agaagcagga gagcatctgg gttactcaca 480 

agttttttta aaactttaac gaaagcactt tcggtaatgc ttatgaattt agctatttga 540 

ttcaattact ttaaaaatat ttaggaggta at 572 

<210> 8 

<211> 609 

<212> DNA 

<213> Bacillus sp. KSM-64 



Page 12 



295199US0PCT.ST25. txt 



<400> 8 
agtacttacc 


attttagagt 


caaaagatag 


aagccaagca 


ggatttgccg 


atgcaaccgg 


60 


cttatattta 


gagggaattt 


ctttttaaat 


tgaatacgga 


ataaaatcag 


gtaaacaggt 


120 


cctgatttta 


tttttttgaa 


tttttttgag 


aactaaagat 


tgaaatagaa 


gtagaagaca 


180 


acggacataa 


gaaaattgta 


ttagttttaa 


ttatagaaaa 


cgcttttcta 


taattattta 


240 


tacctagaac 


gaaaatactg 


tttcgaaagc 


ggtttactat 


aaaaccttat 


attccggctc 


300 


tttttttaaa 


cagggggtga 


aaattcactc 


tagtattcta 


atttcaacat 


gctataataa 


360 


atttgtaaga 


cgcaatatac 


atcttttttt 


tatgatattt 


gtaagcggtt 


aaccttgtgc 


420 


tatatgccga 


tttaggaagg 


gggtagaata 


tttcaagtag 


taataacata 


caatacttat 


480 


aagttgttga 


gaagcaggag 


agaatctggg 


ttactcacaa 


gttttttaaa 


acattatcga 


540 


aagcactttc 


ggttatgctt 


atgaatttag 


ctatttgatt 


caattacttt 


aataatttta 


600 


ggaggtaat 












609 



<210> 9 
<211> 37 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> oligonucleotide as PCR primer designed from nucleotide sequence 
of Bacillus sp. KSM-S237 gene for cellulase; the sequece with a 
insertion of the BamHI restriction site at the 5 f -end 

<400> 9 

ttgcggatcc aacaggctta tatttagagg aaatttc 37 

<210> 10 
<211> 40 
<212> DNA 

<213> Artificial sequence 

<220> . c n 

<223> Oligonucleotide as PCR primer designed from nucleotide sequence 
of Bacillus sp. KSM-S237 gene for cellulase; the sequence 
containing eight nucleotides substitution for SigmaE recognition 

<400> 10 

gtatgttatt actacttgaa atattctacc ccccttccta 40 

<210> 11 
<211> 39 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide as PCR primer designed from nucleotide sequence 
of Bacillus sp. KSM-S237 gene for cellulase; the sequence 
containing eight nucleotides substitution for SigmaE recognition 



<400> 11 
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atatttcaag tagtaataac atacaatact tataagttg 



39 



<210> 12 

<211> 20 

<212> DNA 

<213> Artificial sequence 

<220> ■ , - -» 

<223> Oligonucleotide as PCR primer designed from nucleotide sequence 
of Bacillus sp. KSM-S237 gene for cellulase 

<400> 12 

tcgctaccct tttattatcg 

<210> 13 

<211> 1795 

<212> DNA 

<213> Bacillus sp. KSM-K38 



<400> 13 
caggccagcc 


aaagtagcca 


ccaactaagt 


aacatcgatt 


caggataaaa 


gtatgcgaaa 




cgatgcgcaa 


aactgcgcaa 


ctactagcac 


tcttcaggga 


ctaaaccacc 


ttttttccaa 


1 1 A 


aaatgacatc 


atataaacaa 


atttgtctac 


caatcactat 


ttaaagctgt 


ttatgatata 


1 OA 

180 


tgtaagcgtt 


atcattaaaa 


ggaggtattt 


gatgagaaga 


tgggtagtag 


caatgttggc 


240 


agtgttattt 


ttatttcctt 


cggtagtagt 


tgcagatgga 


ttgaacggta 


cgatgatgca 


□ A A 

jUU 


gtattatgag 


tggcatttgg 


aaaacgacgg 


gcagcattgg 


aatcggttgc 


acgatgatgc 


~y r~ f\ 

360 


cacaacttta 


aqtqatqctq 


gtattacagc 


tatttggatt 


ccgccagcct 


acaaaggtaa 


420 


tagtcaggcg 


gatgttgggt 


acggtgcata 


cgatctttat 


gatttaggag 


agttcaatca 


480 


aaagggtact 


gttcgaacga 


aatacggaac 


taaggcacag 


cttgaacgag 


ctattgggtc 


540 


ccttaaatct 


aatgatatca 


atgtatacgg 


agatgtcgtg 


atgaatcata 


aaatgggagc 


600 


tgattttacg 


gaggcagtgc 


aagctgttca 


agtaaatcca 


acgaatcgtt 


ggcaggatat 


660 


ttcaggtgcc 


tacacgattg 


atgcgtggac 


gggtttcgac 


ttttcagggc 


gtaacaacgc 


720 


ctattcagat 


tttaagtgga 


gatggttcca 


ttttaatggt 


gttgactggg 


atcagcgcta 


780 


tcaagaaaat 


catattttcc 


gctttgcaaa 


tacgaactgg 


aactggcgag 


tggatgaaga 


840 


gaacggtaat 


tatgattacc 


tgttaggatc 


gaatatcgac 


tttagtcatc 


cagaagtaca 


900 


agatgagttg 


aaggattggg 


gtagctggtt 


taccgatgag 


ttagatttgg 


atggttatcg 


960 


tttagatgct 


attaaacata 


ttccattctg 


gtatacatct 


gattgggttc 


ggcatcagcg 


1020 


caacgaagca 


gatcaagatt 


tatttgtcgt 


aggggaatat 


tggaaggatg 


acgtaggtgc 


1080 


tctcgaattt 


tatttagatg 


aaatgaattg 


ggagatgtct 


ctattcgatg 


ttccacttaa 


1140 


ttataatttt 


taccgggctt 


cacaacaagg 


tggaagctat 


gatatgcgta 


atattttacg 


1200 


aggatcttta 


gtagaagcgc 


atccgatgca 


tgcagttacg 
Page 


tttgttgata 
14 


atcatgatac 


1260 
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tcagccaggg gagtcattag agtcatgggt tgctgattgg tttaagccac ttgcttatgc 1320 

gacaattttg acgcgtgaag gtggttatcc aaatgtattt tacggtgatt actatgggat 1380 

tcctaacgat aacatttcag ctaaaaaaga tatgattgat gagctgcttg atgcacgtca 1440 

aaattacgca tatggcacgc agcatgacta ttttgatcat tgggatgttg taggatggac 1500 

tagggaagga tcttcctcca gacctaattc aggccttgcg actattatgt cgaatggacc 1560 

tggtggttcc aagtggatgt atgtaggacg tcagaatgca ggacaaacat ggacagattt 1620 

aactggtaat aacggagcgt ccgttacaat taatggcgat ggatggggcg aattctttac 1680 

gaatggagga tctgtatccg tgtacgtgaa ccaataacaa aaagccttga gaagggattc 1740 

ctccctaact caaggctttc tttatgtcgc ttagctttac gcttctacga ctttg 1795 

<210> 14 

<211> 480 

<212> PRT 

<213> Bacillus sp. KSM-K38 

<400> 14 

Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 
1 5 10 15 

Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu 
20 25 30 

ser Asp Ala Gly lie Thr Ala lie Trp lie Pro Pro Ala Tyr Lys Gly 
35 40 45 

Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 
50 55 60 

Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 

Ala Gin Leu Glu Arg Ala lie Gly Ser Leu Lys Ser Asn Asp lie Asn 
85 '~ 90 95 

val Tyr Gly Asp val val Met Asn His Lys Met Gly Ala Asp Phe Thr 
100 105 110 

Glu Ala val Gin Ala val Gin Val Asn Pro Thr Asn Arg Trp Gin Asp 
115 120 12 5 

lie ser Gly Ala Tyr Thr lie Asp Ala Trp Thr Gly Phe Asp Phe ser 
130 135 140 
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Gly Arq Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
145 150 155 160 

Asn Gly val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His lie Phe Arg 
165 170 175 

Phe Ala Asn Thr Asn Trp Asn Trp Arg val Asp Glu Glu Asn Gly Asn 
180 185 190 

Tyr asp Tyr Leu Leu Gly Ser Asn lie Asp Phe Ser His Pro Glu val 
195 200 205 

Gin Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 
210 215 220 

Leu Asp Gly Tyr Arg Leu Asp Ala He Lys His lie Pro Phe Trp Tyr 
225 230 235 240 

Thr Ser Asp Trp Val Arg His Gin Arg Asn Glu Ala Asp Gin Asp Leu 
245 250 255 

Phe val val Gly Glu Tyr Trp Lys Asp Asp val Gly Ala Leu Glu Phe 
260 265 " 270 

Tyr Leu Asp Glu Net Asn Trp Glu Met Ser Leu Phe Asp val Pro Leu 
275 280 285 

Asn Tyr Asn Phe Tyr Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met 
290 295 300 

Arq Asn He Leu Arg Gly Ser Leu val Glu Ala His Pro Met His Ala 
305 310 315 320 

Val Thr Phe val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 
325 330 335 

Ser Trp val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr lie Leu 
340 345 350 

Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 
355 360 365 

lie Pro Asn Asp Asn lie Ser Ala Lys Lys Asp Met lie Asp Glu Leu 
370 375 380 

Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 
385 390 395 400 
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Asp His Trp Asp val Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg 

405 410 415 

pro Asn Ser Gly Leu Ala Thr He Met ser Asn Gly Pro Gly Gly Ser 
420 425 430 

Lvs Trp Met Tyr Val Gly Area Gin Asn Ala Gly Gin Thr Trp Thr Asp 
435 " 440 445 

Leu Thr Glv Asn Asn Gly Ala Ser val Thr He Asn Gly Asp Gly Trp 

450 " 455 460 



Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser val Tyr Val Asn Gin 



465 



470 



475 



480 



<210> 15 
<211> 25 
<212> DNA 

<213> Artificial sequence 

<223> oligonucleotide as PGR primer designed from nucleotide sequence 
of Bacillus sp. KSM-S237 gene for cellulase; the sequece with a 
insertion of the BamHl restriction site at the 5 "-end 

<400> 15 

cccggatcca acaggcttat attta 



25 



<210> 16 

<211> 29 

<212> DNA 

<213> Artificial sequence 



<220> 
<223> 



Oligonucleotide as PGR primer; its 3 '-portion designed from 
nucleotide sequence of Bacillus sp. KSM-S237 gene for cellulase 
and its 5 8 -portion designed from nucleotide sequence of Bacillus 
sp. KSM-K38 gene for amylase 



<400> 16 

ttcaatccat ctgctgcaag agetgeegg 



29 



<210> 17 
<2U> 30 
<212> DNA 

<213> Artificial sequence 

<220> . . 

<223> Oligonucleotide as PGR primer; its 3 -portion designed from nucle 
otide sequence of Bacillus sp. KSM-K38 gene for amylase and its 
5'-portion designed from nucleotide sequence of Bacillus sp. 
KSM-S237 gene for cellulase 



<400> 17 

getcttgeag cagatggatt gaacggtacg 
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<210> 18 
<211> 30 
<212> DNA 

<213> Artificial sequence 

<223> oligonucleotide as PGR primer designed from nucleotide sequence 
of Bacillus sp. KSM-K38 gene for amylase; the sequece with a 
insertion of the Xbal restriction site at the 5 ? -end 

<4G0> 18 

ttggtctaga ccccaagctt caaagtcgta 



<210> 19 

<211> 27 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> A promoter sequence recognized by SigE 
<400> 19 

atatttcaag tagtaataac atacaat 



27 



<210> 20 

<211> 27 

<212> DMA 

<213> Artificial sequence 

<220> . n n _ 

<223> Original sequence in an alkaline cellulase gene 



<400> 20 

ttgagtcaag tagtaataat atagata 



27 
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